Oligosialogangliosides inhibit GM2- and GD3-synthesis in isolated Golgi vesicles from rat liver.
The effect of end-product gangliosides (GD1a, GT1b, GQ1b) on the activities of two key enzymes in ganglioside biosynthesis, namely GM2-synthase and GD3-synthase in rat liver Golgi apparatus, has been investigated in detergent-free as well as in detergent-containing assays. In detergent-free intact Golgi vesicles, phosphatidylglycerol was used as a stimulant. This phospholipid was earlier shown to stimulate the activity of GM2-synthase without disrupting the vesicular intactness; it has, however, no effect on GD3-synthase (Yusuf, H.K.M., Pohlentz, G., Schwarzmann, G. & Sandhoff, K. (1983) Eur. J. Biochem. 134, 47-54). In the presence of this stimulant, all higher gangliosides inhibited the activity of GM2-synthase, the inhibition being more profound with increasing negative charge of the inhibiting gangliosides. These inhibitions are unspecific, but they do not exclude an end-product regulation of ganglioside biosynthesis. In detergent-solubilized Golgi membranes, on the other hand, the inhibition pattern was completely different. Here, ganglioside GD1a was the strongest inhibitor of GM2-synthase, followed by GM1 and GM2, but GT1b also inhibited this enzyme appreciably, in fact more strongly than GM1 or GM2. On the other hand, GQ1b had no effect at all. Conversely, GD3-synthase activity was most strongly inhibited by GQ1b, followed by GT1b, but GD1a also inhibited this enzyme almost as strongly as GT1b. These latter findings indicate that feed-back control of the a- and the b-series pathways of ganglioside biosynthesis is probably not specific, but the pathways appear to be inhibited more preferably by their respective end-products than by any other gangliosides of the same of the other series.